AD- A  1 45  329 
UNCLASSIFIED 


NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON-FEDERAL  DAMS  1/1 

LITTLE  NUGGET  LAKE  DA . . ( U )  CORPS  OF  ENGINEERS  WALTHAM 
MA  NEW  ENGLAND  DIV  OCT  78 

F/G  13/13  NL 


wcrocopy  resolution  test  chart 


AD-A145  329 


FRENCH  RIVER  BASIN 
CHARLTON,  MASSACHUSETTS 


UTTLE  NUGGET  LAKE  DAM 
MA  00103 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


>- 

Q_ 

O 


DTIC 


SELECT* 

SEP  6  1984  : 

id) 


D 


CJ 

g 


DEPARTMENT  OF  THE  ARMY 
NEW  ENGLAND  DIVISION,  CORPS  OF  ENGINEERS 

WALTHAM,  MASS.  02154 _ _ 

"niSTHlBUTION  STATE?-r  '  •'?  A 
Appioved  ioi  public  rcl  .ro; 
Distribution  Unliuiuo  .1 


OCTOBER  1978 


84  09  05  110 


SECURITY  CLASSIFICATION  of  This  PACE  (Whan  Da  la  hntaiad) 


REPORT  DOCUMENTATION  PAGE 


I  REPORT  NUMBER 


4  TITLE  land  Submit) 


Little  Nugget  Lake  Dam 

NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON-FEDERAL 


AUTnOMfi) 

U.S.  ARMY  CORPS  OF  ENGINEERS 
NEW  ENGLAND  DIVISION 


»  PERFORMING  ORGANIZATION  NAME  AMO  ADDRESS 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


J.  RECIPIENT'S  CATALOG  HUMBER 

f _ 


ft.  TYPE  OP  REPORT  ft  PERIOD  COVERED 


INSPECTION  REPORT 


4  PERFORMING  ORG.  REPORT  NUMBER 


•  .  CONTRACT  OR  GRANT  HUMBERT *1 


0.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  A  WORK  UNIT  NUMBERS 


•  I  CONTROLLING  OFFICE  NAME  AND  AOORESS 

DEPT.  OF  THE  ARMY,  CORPS  OF  ENGINEERS 
NEW  ENGLAND  DIVISION,  NEDED 

424  TRAPELO  ROAD,  WALTHAM,  MA.  02254  _______ 


4  MONITORING  AGENCY  NAME  A  AODRESSTIf  dlllatanl  It am  Can  troll  mg  Olllca)  T  IS.  SECURITY  CLASS,  fa!  ihim  (apart) 


[•RKI.T 


is.  number  of  pages 

60 


UNCLASSIFIED 


iSa  OSCLASSIFIC  ATION/ DOWNGRADING 

schedule 


is.  distribution  statement  (at  utia  Papon) 

APPROVAL  FOR  PUBLIC  RELEASE:  DISTRIBUTION  UNLIMITED 


IT.  Distribution  STATEMENT  (a!  tha  aPauaat  an  loro  d  in  Plata  it.  II  BMhmI  tram  Rape'll 


is.  supplementary  notes 

Cover  program  reads:  Phase  I  Inspection  Report,  National  Dam  Inspection  Program; 
however,  the  official  title  of  the  program  Is:  National  Program  for  Inspection  of 
Non-Federal  Dams;  use  cover  date  for  date  of  report. 


KEY  WO  ADS  fCMilimi*  m  rtvwa*  mid •  U  nmcmmmmry  mr*d  iftwrttlfr  M  WaeA  m mil) 

DAMS,  INSPECTION,  DAM  SAFETY, 

French  River  Basin 
Charlton,  Massachusetts 


20.  ABSTRACT  fCanllmia  an  ravaraa  ,1  da  II  naaaaaaty  and  Idantlfr  *y  Alae*  human) 

Little  Nugget  Lake  Dam  is  a  dry-stone  masonry  and  earth  dam  with  a  broad  crested 
weir  spillway.  The  dam  has  a  maximum  height  of  13  feet  and  is  approximately  170 
feet  long  including  spillway  length.  It  has  been  classified  as  a  "significant" 
hazard.  The  dam  is  considered  to  be  in  poor  condition.  An  outflow  test  flood  of 
1,970  cfs  (h  the  PMF)  will  overtop  the  west  dike  by  about  2.2  feet  and  the  dam  by 
1.0  foot  and  the  swale  by  2.9  feet. 


00  1473  COITION  of  I  NOV  AS  IS  OBSOLETE 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION,  CORPS  OK  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM,  MASSACHUSETTS  02154 

REPLY  TO 
ATTENTION  OF: 

NEDED 

JAN  3  0  1979 

Honorable  Edward  J.  King 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

1  am  forwarding  to  you  a  copy  of  the  Little  Nugget  Lake  Dam  Phase  1 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts . •  In  addition,  a  copy  of  the  report  has  also  been  fur¬ 
nished  the  owner,  the  Town  of  Charlton,  Board  of  Selectmen,  Town  Hall, 
Main  Street,  Charlton,  Massachusetts  01507,  ATTN:  Mr.  Leonard  Haebler, 
Chairman. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon  re¬ 
quest,  by  this  office  under  the  Freedom  of  Information  Act.  In  the  case 
of  this  report  the  release  date  will  be  thirty  days  from  the  date  of 
this  letter. 


I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program. 

Sincerely  yours, 


Incl 

As  stated 


i  Colonel,  Corps  of  Engineers 
Division  Engineer 


FRENCH  RIVER  BASIN 
CHARLTON,  MASSACHUSETTS 
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PHASE  I  INSPECTION  REPORT 
BRIEF  ASSESSMENT 

Identification  No.:  MAQ0103 
Name  of  Dam:  Little  Nugget  Lake 
Town:  Charlton 

County  and  State:  Worcester  County,  Massachusetts 
Stream:  Little  River  -  A  tributary  of  French  River 
Date  of  Inspection:  August  31,  1978 


Little  Nugget  Lake  Dam  is  a  dry-stone  masonry  and 
earth  dam  with  a  broad  crested  weir  spillway.  The 
existing  dam  was  constructed  prior  to  1924  with  major 
repairs  performed  in  1940  and  1967-1968.  The  dam  has  a 
maximum  height  of  13  feet  and  is  approximately  170  feet 
long  including  spillway  length.  A  30-foot  long  swale 
located  on  the  east  end  of  the  dam  is  about  2  feet  lower 
than  the  remainder  of  the  dam.  Most  of  the  downstream 
slope  of  the  dam  is  a  vertical  dry-stone  masonry  wall. 

A  3-foot  high  dike  is  located  several  hundred  feet  west 
of  the  dam.  The  20.5  foot  long  spillway  is  constructed 
of  concrete  with  2.5-foot  high  mortared  stone  masonry 
training  walls. 

Little  Nugget  Lake  Dam  was  neither  designed  nor 
constructed  according  to  current  approved  state-of-the- 
art  procedures.  Based  upon  the  visual  inspection  at  the 
site,  the  limited  engineering  data,  and  little  evi¬ 
dence  of  operational  or  maintenance  procedures,  it  was 
concluded  that  there  are  deficiencies  that  must  be 
corrected  to  assure  the  continued  performance  of  this 
dam.  Generally,  Little  Nugget  Lake  Dam  is  considered  to 
be  in  poor  condition.  Because  of  the  potential  danger 
to  lives  and  property  downstream  Little  Nugget  Lake  Dam 
has  been  classified  as  a  "significant"  hazard. 
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The  following  visible  signs  of  distress  indicate 
a  potential  hazard  at  the  site:  bulging  of  the  stone 
wall  on  the  downstream  face  of  the  dam,  slight-to- 
moderate  seepage  at  the  downstream  toe  of  the  dam,  ac¬ 
cumulation  of  debris  in  the  spillway  channel;  inoper¬ 
able  slide  gate;  spalling  concrete  on  the  spillway  and 
missing  concrete  on  the  end  of  the  spillway;  lack  of 
adequate  riprap  protection  on  the  upstream  face  of  the 
dam;  and  thick  vegetation  growing  immediately  down¬ 
stream  of  the  dam. 

Hydraulic  analyses  indicate  that  the  spillway 
(without  flashboards)  and  emergency  spillway  can  dis¬ 
charge  a  flow  of  300  cubic  feet  per  second  (cfs)  when 
the  water  surface  is  at  elevation  (El)  771.5,  which  is 
the  average  elevation  of  the  crest  on  the  dike  west  of 
the  dam.  An  outflow  test  flood  of  1,970  cfs  (one-half 
the  probable  maximum  flood)  will  overtop  the  west  dike 
by  about  2.2  feet  and  the  main  dam  by  1.0  foot  and  the 
swale  by  2.9  feet.  The  spillways  may  be  inadequate 
since  they  can  discharge  only  15  percent  of  the  test 
flood  before  the  dam  is  overtopped.  In  the  event  of 
overtopping,  complete  failure  of  the  dam  and  west  dike 
could  occur. 

It  is  recommended  that  the  Owner  employ  a  quali¬ 
fied  consultant  to  evaluate  the  stability  of  the  dam, 
conduct  a  more  detailed  hydrologic  and  hydraulic  in¬ 
vestigation,  and  evaluate  the  seepage  underneath  the 
dam.  It  Is  also  recommended  that  the  Owner  repair  the 
concrete  on  the  weir;  repair  the  gate  operating 
mechanism;  add  riprap  to  the  upstream  slope  of  the  dam 
and  dike;  and  remove  all  trees  and  brush  from  the 
upstream  face  and  downstream  of  the  toe  of  the  dam.  The 
Owner  should  also  Implement  a  systematic  program  of 
Inspection  and  maintenance. 
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The  above  recommendations  and  remedial  measures 
should  be  implemented  by  the  Owner  within  a  period  of 
one  year  after  receipt  of  this  Phase  I  Inspection 
Report.  An  alternative  to  these  recommendations  would 
be  draining  the  pond  and  breaching  or  removing  the  dar 


Edward  M.  Greco,  P.E. 
Project  Manager 
Metcalf  &  Eddy,  Inc. 

Connecticut  Registration 

No.  08365 


op,  P.E l 


Stephen  L.  Bishop 
Vice  President 
Metcalf  &  Eddy,  Inc. 
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This  Phase  I  Inspection  Report  on  Little  Nugget  Lake  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams ,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


Engineering  Division 


JOSEPH  A.  MCELROY,  MEMBER 


Foundation  &  Materials  Branch 
Engineering  Division 


c. 

1M  A  , 


<7- A. 


CARNEY  MV  TERZIAN ,  CHAIRMAN 
Chief,  Structural  Section 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained 
in  Recommended  Guidelines  for  Safety  Inspection  of  Dans, 
for  a  Phase  I  Investigation.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I 
Investigation  is  to  Identify  expeditiously  those  dans 
which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed 
Investigation,  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  compu¬ 
tational  evaluations  are  beyond  the  scope  of  a  Phase  I 
Investigation;  however,  the  investigation  Is  intended 
to  Identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized 
that  the  reported  condition  of  the  dam  is  based  on 
observations  of  field  conditions  at  the  time  of  inspec¬ 
tion  along  with  data  available  to  the  inspection  team. 

In  cases  where  the  reservoir  was  lowered  or  drained  prior 
to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might 
otherwise  be  detectable  if  inspected  under  the  normal 
operating  environment  of  the  structure. 

It  is  Important  to  note  that  the  condition  of  a 
dam  depends  on  numerous  and  constantly  changing  internal 
and  external  conditions,  and  is  evolutionary  in  nature. 

It  would  be  Incorrect  to  assume  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  con¬ 
dition  of  the  dam  at  some  point  in  the  future.  Only 
through  continued  care  and  Inspection  can  there  be  any 
chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide 
detailed  hydrologic  and  hydraulic  analyses.  In  accor¬ 
dance  with  the  established  Guidelines,  the  Spillway  Test 
Flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  Because  of  the  magnitude 
and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  rela¬ 
tive  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydrau¬ 
lic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 
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LOCATION  MAP  LITTLE  NUGGET  LAKE  DAM 


NATIONAL  DAM  INSPECTION 
PROGRAM 

PHASE  I  INSPECTION  REPORT 

LITTLE  NUGGET  LAKE 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority .  Public  Law  92-367,  August  8, 

1972,  authorized  the  Secretary  of  the  Army, 
through  the  Corps  of  Engineers,  to  initiate  a 
national  program  of  dam  inspection  throughout 
the  United  States.  The  New  England  Division 
of  the  Corps  of  Engineers  has  been  assigned 
the  responsibility  of  supervising  the  inspec¬ 
tion  of  dams  within  the  New  England  Region. 
Metcalf  &  Eddy,  Inc.  has  been  retained  by  the 
New  England  Division  to  Inspect  and  report  on 
selected  dams  in  the  State  of  Massachusetts. 
Authorization  and  notice  to  proceed  was  issued 
to  Metcalf  &  Eddy,  Inc.  under  a  letter  of  July 
28,  1978,  from  Ralph  T.  Garver,  Colonel,  Corps 
of  Engineers.  Contract  No.  DACW  33-78-C-0306 
has  been  assigned  by  the  Corps  of  Engineers 
for  this  work. 

b.  Purpose : 

(1)  Perform  technical  inspection  and  evalua¬ 
tion  of  non-Federal  dams  to  identify  con¬ 
ditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely 
manner  by  non-Federal  Interests. 

(2)  Encourage  and  assist  the  States  to  ini¬ 
tiate  quickly  effective  dam  safety  pro¬ 
grams  for  non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 
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1.2  Description  of  Project 


a.  Locat Ion .  The  dan  1 s  located  on  Tittle  River, 
a  tributary  of  the  French  River,  Town  o 

Chari  ton,  Worcester  County,  Massachusetts  (set 
Location  Map  and  Figure  B-l  ) .  A  sr.all  dike 
is  located  west  of  the  dan  (see  Location  Man 
and  Figure  B-2). 

b.  Description  of  Dan  and  Appurtenances .  Little 
Nugget  Lake  Dan  is  an  earth  fill  flan  with  a 
downstream  vertical  stone  face.  There  are  no 
drawings  available  for  this  dan.  A  concrete 
spill  way  with  mortared  stone  masonry  training 
walls  is  located  on  the  right  abutment.  The 
dam  and  spillway  are  about  170  feet  long  and 
the  dan  has  a  maximum  height  of  13  feet.  "The 
spillway  is  20.5  feet  wide  and  the  downstream 
end  of  the  concrete  apron  is  partially  missing. 
Flashboards  1.15  feet  high  are  mounted  or.  the 
crest.  Sidewalls  of  the  spillway  are  con¬ 
structed  of  mortared  stone  and  are  2.C  feet 
(west  side)  to  2.5  feet  (east  side)  above  the 
crest.  The  spillway  discharges  into  a  chan¬ 
nel  which  connects  with  a  separate  smaller 
channel  formed  by  water  seepage  apparently 
from  underneath  the  dan. 

The  crest  of  the  earthfill  embankment  Is 
relatively  flat  for  most  of  its  length,  at 
about  elevation  (El)  772.5.  A  swale  is 
located  for  a  length  of  about  30  feet  or.  the 
east  crest  of  the  dam.  The  low  point  of  the 
swale  is  at  El  770.8.  The  swale  serves  as  an 
emergency  spillway.  The  axis  of  the  dam  is 
slightly  concave  upstream.  The  upstream  face 
of  the  dam  contains  large  riprap  stones  which 
may  have  been  a  vortical  face  at  one  tine. 

The  downstream  vertical  face  is  a  dry  masonry 
stone  wall  which  bulges  in  the  downstream 
direction.  Voids  as  deep  as  2  feet  into  the 
embankment  were  commonly  observed  i  r.  the 
Joints.  From  the  spillway  to  a  point  i  5  feet 
east  of  the  spillway  there  is  a  partly  < roriou 
knoll  and  no  vertical  stone  face.  There  Is  a 
large  pool  of  relatively  clear  water  a1-  the 
toe  of  the  dam. 


The  one  known  outlet  structure  for  the  dan  Is 
located  near  the  center  (see  Figure  3-11.  The 
intake  consists  of  a  dry  stone  sluiceway 
surrounded  by  riprap.  A  threaded  valve  stem 
extends  through  a  metal  plate  resting  or.  top 
of  the  sluiceway.  There  is  no  mechanism  at 
the  site  for  opening  the  gate.  The  invert  of 
this  outlet  is  at  El  760.1.  The  vertical 
stone  wall  face  at  the  outlet  end  is  mortared 
for  a  width  of  5  feet  and  a  height  of  5.3 
feet.  A  leak  of  approximately  1  to  2  gpn  of 
clear  water  was  discharging  from  the  outlet 
pipe.  There  are  sections  of  an  old  deteriorated 
pipe  downstream  of  the  dam  and  outlet  tire. 

A  dike  is  located  west  of  the  dam.  The  dike 
is  8l  feet  long  and  has  a  maximum  height  of  3 
feet.  The  dike  is  an  earthfill  embankment 
with  a  vertical  downstream  stone  wall  which 
has  deteriorated. 

c.  Size  Classlf icatlon.  Little  IJugget  Lake  Dan 
is  classified  in  the  "small"  category  since  it 
has  a  maximum  height  of  1 3  feet  ar.d  a  maximum 
storage  capacity  of  109  acre-feet. 

d.  Hazard  Classification.  Downstream  of  the  dam 
are  two  homes,  three  culverts  for  a  local  road, 
and  bridges  for  the  Northside  Turnpike  and  the 
Massachusetts  Turnpike.  In  the  event  of  over¬ 
topping  and  complete  failure  of  the  dam,  a  few 
lives  could  be  lost  and  appreciable  property 
damage  could  occur.  Accordingly  the  dam  has 
been  classified  in  the  "significant"  hazard 
category . 

e.  Ownership .  The  dam  and  dike  are  located  on 
property  owned  by  the  Town  of  Charlton,  Massa¬ 
chusetts,  Board  of  Selectmen,  Town  Hall,  Main 
Street,  Charlton,  Massachusetts  C1507.  Mr. 
Leonard  Haebler,  Chairman,  Board  of  Selectmen 

( 617-2^8-5668)  granted  permission  to  enter  the 
property  and  inspect  the  dam  and  dike.  Prior 
to  1957  the  dan  was  owned  by  Little  Nugget 
Lake,  Inc. 

f.  Operators .  The  only  known  operator  of  this 
dam  is  the  Town  Highway  Superintendent .  There 
are  no  fences  around  the  outlet  structure. 
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g.  Purpose  of  Dan.  The  earliest  records  in  192“ 
indicate  the  dan  provided  storage  water  for 
unknown  purposes.  The  lake  and  dam  now  serve 
for  recreation  and  flood  control. 

h.  Design  and  Construction  History.  There  are  no 
drawings  available  that  show  the  construc¬ 
tion  of  the  dam  prior  to  1 9 2h .  At  that  time 
the  dam  was  owned  by  Mr.  George  M.  Wright . 
Ownership  was  transferred  to  Mr.  Edwin  K.  Perry 
in  1930,  then  to  the  Federal  Land  Bank  in  1933, 
and  to  Isiah  and  Annette  Newman  in  1945.  From 
1948  to  1957  the  dam  was  the  property  of  Little 
Nugget  Lake,  Inc. 

Previous  inspection  reports  indicate  no  leakage 
in  1924.  Seepage  was  then  observed  in  1930, 
1938,  and  from  1964,  until  repairs  were  made  in 
1967.  Holes  and  depressions  were  observed  on 
the  embankment  crest  in  1924,  1930,  1938,  1940, 
1954,  1955,  1956,  1964,  1Q66,  until  1967  re¬ 
pairs.  One  sinkhole  in  1938  was  15  by  3  feet 
in  plan  dimensions  and  1  foot  deep.  Sinkholes 
were  again  observed  in  1973,  one  at  the  gate 
and  one  at  the  spillway.  Evidence  of  piping 
was  also  noted  in  1973. 

Evidence  of  overtopping  the  dam  was  noted  in 
1930,  and  again  in  1933  when  sand  bags  and 
boards  were  readied  as  water  came  within  6 
inches  of  the  top.  In  1938  a  6- foot  wide  by 
2-1/2-foot  deep  break  in  the  east  end  of  the 
dam  was  observed.  In  1955  the  embankment  was 
overtopped  for  the  full  length,  causing  face 
stones  and  soil  to  wash  out  on  the  downstream 
face.  The  overtopping  washed  out  a  road 
downstream  of  the  dam,  reported  as  the  Stafford 
Turnpike.  Flashboards  were  In  place  and  the 
gate  was  Inoperable.  The  water  level  was 
observed  at  the  top  of  the  embankment  in  two 
low  places  In  1967  prior  to  repairs. 

In  1940,  it  is  reported  that  the  spillway  cresv 
was  lowered  2  feet  and  a  core  wall  placed  in 
the  embankment.  In  1967  and  1968  the  dam  was 
apparently  repaired  and  a  new  concrete  cutoff 
wall  10  feet  long  was  extended  underneath  the 


LITTLE 


juggf: 


iKF. 


h 


existing  cutoff  wall.  The  crest  was  raised  to 
the  same  elevation  as  the  top  of  stone  abut¬ 
ment  walls  at  spillway.  The  missing  east 
abutment  wall  on  the  spillway  was  also  reported 
reconstructed  and  a  new  gate  was  placed  in  the 
outlet  pipe. 

i.  Normal  Operating  Procedure.  There  are  no 

operating  procedures  at  the  dam.  There  is  one 
known  outlet  structure  controlled  by  a  slide 
gate  located  near  the  center  of  the  dam.  The 
outlet  is  reported  to  be  operable,  tut  has  r.ct 
been  opened  in  four  years.  At  *:hat  time  van¬ 
dals  threw  rocks  into  the  inlet,  so  it  was 
necessary  to  clean  out  the  c4  ones  to  close  the 
gate.  There  is  no  handwheel  ' n  the  valve 
stem.  The  stem  arrears  tc  have-  a  removal;"'1 
protective  cap. 

The  spillway  for  hi4  4  ~  Nugge4  .a.- 
ungated.  FI  ash!  sards  end  a.,  rr :  .• 
width  ~f  -he  st  i  Iway.  a  s.  hi  ■  art. 
moved  from  the  s:  1  ‘  1  wav  4 
level  .  The  •  <■* ra4  r:  r.  *  • 

lake  v:a4*r  ’  r:.‘ •  *  ; 

dries  up  leva'  '  r.  around  •  a. 

used  fen  v;a4  >-r  ;o:  ;  ’  v  . 

1 . 3  Pertinent  Data 

a.  Drainage  Area.  1  he  dr;!. tag*-  .  -■*  ;  • 

Nugget  hake  is  er4  Im.a4  -  d  4  .  ?  ••  .  ,  .  . 

(3.05  square  miler).  hi*  4  1  e  P  i  v~:  -  ws  from 

the  north  through  rura  1  ,  sparsely  .-ve  otei 
woodland  and  swamp .  Res'  ter.4!,;1  developr.er.4 
is  limited  to  the  few  hone:;  1  oca4  e-i  r.or‘h  and 
east  of  the  lake. 

b.  Discharge  at  the  ham  rite.  '  t.rvyr  hm:  dis¬ 
charge  at  the  dan  site  flows  .  ver  4  he  ’1 .  •  -  ft  a 
long  concrete-faced  broad-crested  weir  at  4  he 
west  end  of  the  dam  and  into  the  stream 
channel.  The  channel  is  approximately  f.  feet 
wide  50  feet  downstream  cf  the  edge  of  the 
spillway.  The  spillway  surface  is  concrete 
lined  and  covered  mostly  with  asphalt.  The- 
downstream  slope  is  spalled,  ar.d  the  end  of 
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the  concrete  apron  is  missing.  The  channel 
is  bounded  by  trees,  and  contains  many  stones 
and  debris.  A  pool  of  water  at  the  toe  of 
the  slope  in  the  center  of  the  main  dam  dis¬ 
charges  into  a  separate  channel  which  Joins 
with  the  main  channel  approximately  200  feet 
downstream  of  the  dam.  Water  discharging 
through  the  18-inch  diameter  outlet  in  the 
downstream  face  of  the  dam  contributes  to  the 
pool  of  standing  water.  The  channel  flows 
through  three  culverts  under  a  road  and  then 
further  downstream  under  the  Northside  Turn¬ 
pike  and  the  Massachusetts  Turnpike  before  it 
discharges  into  Pikes  Pond.  Below  Pikes  Pond 
Little  River  flows  through  sparsely  developed 
woodland.  The  next  major  population  center 
is  the  Town  of  Webster,  almost  5  miles 
downstream  of  Pikes  Pond. 

Hydraulic  analyses  indicate  that  the  spillway 
(without  flashboards)  and  emergency  spillway 
can  discharge  an  estimated  300  cfs  when  the 
water  surface  is  at  El  771.5,  which  is  the 
average  elevation  of  the  crest  of  the  dike, 
and  150  cfs  when  the  water  surface  is  at  El 
770.8,  which  is  the  lowest  point  in  the  east 
swale  on  the  main  dam.  This  swale  serves  as 
an  emergency  spillway. 

An  inflow  test  flood  of  2,060  cfs  (one-half 
the  probable  maximum  flood)  adjusted  for  sur¬ 
charge  storage  results  in  a  maximum  discharge 
of  1,970  cfs.  This  outflow  will  overtop  the 
main  dam  by  1.0  foot,  the  swale  by  2.9  feet 
and  the  dike  by  2.2  feet.  In  1930  and  1933 
there  was  evidence  of  overtopping.  Records 
revealed  the  dam  was  again  overtopped  In 
1955. 

c .  Elevation  (feet  above  M5L  (Mean  .Sea  Level)). 

A  benchmark  was  establ ished  "at  El  769.0  on 
the  crest  of  the  spillway.  This  elevation 
was  estimated  from  a  United  States  Geological 
Survey  (USGS)  topographic  map. 


(1) 

Top 

dam  -  Main  dan:  770, 

.8  to  772. 

.9 

-  Dike  section: 

771.0  to 

772.2 

(2) 

Test 

flood  pool:  773.7 
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(3)  Design  surcharge  (original  design): 
Unknown 

(4)  Full  flood  control  pool:  N/A 

(5)  Recreation  pool:  769.0 

(6)  Spillway  crest  (ungated):  768.9  to  769.0 

(7)  Upstream  portal  invert  diversion  tunnel: 
N/A 

(8)  Stream  bed  at  centerline  of  dam:  761.0 

(9)  Tailwater:  N/A  (water  in  downstream 
channel ) 

Tailwater:  759. 4  (water  in  pool  down¬ 

stream  of  main  dam) 

d .  Reservoir 

(1)  Length  of  maximum  pool:  1,500  feet 

(2)  Length  of  recreation  pool:  1,500  feet 

(3)  Length  of  flood  control  pool:  N/A 

e .  Storage  (acre-feet) 

(1)  Test  flood  surcharge:  60  at  El  773.7 

(2)  Top  of  dam:  109 

(3)  Flood  control  pool:  N/A 

(4)  Recreation  pool:  61  (Approximate) 

(5)  Spillway  crest:  61 

f .  Reservoir  Surface  (acres) 

*(1)  Top  dam:  12.8 

*(2)  Test  flood  pool:  12.8 

"Based  on  the  assumption  that  the  surface  area  will 
not  significantly  Increase  with  changes  ir.  pond 
elevation  from  769.0  to  773.7. 
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(3)  Flood-control  pool:  N/A 

(4)  Recreation  pool:  12.8 

(5)  Spillway  crest:  12.8 
g.  Dam 

(1)  Type  -  Main  dam:  dry-stone  masonry 

earthf ill 

-  Dike  section:  dry-stone  masonry 

earthf ill 

(2)  Length  -  Main  dam:  170  feet 

-  Dike  section:  8l  feet 

(3)  Height  -  Main  dam:  (maximum)  13  feet 

Dike  section:  (maximum)  3  feet 

(4)  Top  width  -  Main  dam:  22  feet 

Dike  section:  7  feet 

(5)  Side  slopes  -  Main  dam:  downstream 

vertical  to  0.25:1; 
upstream  not  visible 
Dike  section:  upstream  4:1;  downstream 
vertical 

(6)  Zoning:  Unknown 

(7)  Impervious  core:  Unknown 

(8)  Cutoff:  Poured  in  two  sections  -  24  feet 
long  at  top  and  10  feet  long  at  bottom  - 
stepped  reinforced  concrete  wall;  short 
section  of  sheeting  in  1938 

(9)  Grout  curtain:  Unknown, 
i.  Spillway 


(1) 

Type: 

Broad  crest 

(2) 

Crest 

length:  20. 

5  feet 

(3) 

Crest 

elevation: 

East  -  769.0  (assumed 
benchmark ) 

West  -  768.9 
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(4)  Gates:  None,  flashboards  1.15  feet  high 

(5)  Upstream  channel:  Mortared  masonry  side- 
walls  at  spillway,  concrete  slab  covered 
with  asphalt 

(6)  Downstream  channel:  Downstream  face  of 
weir  is  spalled  and  bottom  Is  missing. 
Below  missing  bottom  Is  natural  channel 
bounded  by  rocks.  This  channel  converges 
with  the  channel  created  by  seepage  about 
200  feet  downstream  of  dam. 

Regulating  Outlets.  The  only  regulating  out¬ 
let  at  this  dam  is  the  one  3-  by  3-foot  sluice 
gate  located  near  the  center  of  the  dam.  The 
outlet  has  a  capacity  of  32  cfs  (10.5  cfs  per 
square  mile).  The  gate  has  not  been  operated 
in  about  4  years,  and  parts  of  the  opening 
mechanism  are  missing. 
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SECTION  2 


ENGINEERING  DATA 


2.1  General .  There  are  no  drawings  available  of  Little 
Nugget  Lake  Dan.  Visual  observations  during 
inspection,  review  of  previous  inspection  reports, 
and  conversations  with  the  Owner  and  with  personnel 
from  Town,  State  and  County  agencies  provided  the 
remainder  of  the  data  for  this  evaluation. 

We  acknowledge  the  assistance  and  cooperation  of 
personnel  of  the  Massachusetts  Department  of 
Public  Works,  Messrs.  Willis  Regan  and  Raymond 
Rochford,  and  personnel  of  the  Massachusetts 
Department  of  Environmental  Quality  Engineering, 
Division  of  Waterways,  Messrs.  John  J.  Hannon  and 
Joseph  Iagallo. 

Also,  we  acknowledge  the  cooperation  and  assist¬ 
ance  of  personnel  from  the  Worcester  County 
Engineer’s  Office,  Messrs.  John  O’Toole,  Joseph 
Brazauskas,  and  Mr.  Wallace  Lindquist  -  recently 
retired  from  county  service. 

Mr.  Leonard  Haebler,  Chairman,  Board  of  Selectmen 
for  the  Town  of  Charlton,  granted  permission  to 
enter  the  property  and  inspect  the  dam. 

2.2  Construction  Records.  There  are  no  as-built 
drawings  for  the  dam.  Information  on  the  cutoff 
wall  was  obtained  from  an  early  County  inspection 
report . 

2.3  Operating  Records.  No  operating  records  are 
available  for  the  dam  and  no  daily  record  is  kept 
of  the  elevation  of  the  pool  or  rainfall  at  the 
dam  site. 

2. A  Evaluation 


a.  Availability .  Due  to  the  age  of  this  dam, 
there  is  no  engineering  data  available. 

b.  Adequacy .  The  lack  of  in-depth  engineering 
data  did  not  allow  for  a  definitive  review. 
Therefore  the  adequacy  of  this  dan  could  not 
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be  assessed  from  the  standpoint  of  reviewing 
design  and  construction  data,  but  is  based 
primarily  on  visual  inspection,  past  per¬ 
formance  history  and  engineering  judgment. 

c.  Validity.  The  limited  engineering  data 
available  is  valid  for  this  assessment. 
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SECTION  3 


VISUAL  INSPECTION 


1  Findings 

a.  General .  The  Phase  I  Inspection  of  the  dam 
and  dike  at  Little  Nugget  Lake  was  performed 
on  August  31,  1978.  A  copy  of  the  inspection 
check  list  is  in  Appendix  A.  Periodic  inspec¬ 
tions  of  this  dam  have  been  made  by  others 
since  192^.  A  partial  listing  of  these  in¬ 
spections  is  In  Appendix  B.  An  inspection  by 
the  Massachusetts  Department  of  Public  Works 
was  made  in  1972  and  1973,  and  a  copy  of  that 
report  is  also  included  in  Appendix  B.  In 
addition,  earlier  inspection  reports  were  re¬ 
viewed  at  the  Worcester  County  Engineer's 
office . 

b.  Dam.  In  general  the  dam  is  in  poor  condi¬ 
tion.  The  downstream  vertical  stone  face  has 
bulged  outward  between  the  knoll  and  the 
outlet  pipe;  and  the  unmortared  joints  be¬ 
tween  many  of  the  stones  Indicate  voids  back 
Into  the  earthen  embankment.  A  large  pool  of 
relatively  clear  water  immediately  down¬ 
stream  of  the  dam  indicates  considerable 
seepage  through  or  underneath  the  dam.  There 
is  a  surface  depression  near  the  outlet  struc¬ 
ture  west  of  the  swale.  A  flat  filled  area  is 
exposed  on  the  northwest  corner  of  the  dam 
next  to  the  spillway. 

The  area  at  the  downstream  toe  is  completely 
covered  with  brush  and  trees.  There  Is  slight 
to  moderate  riprap  protection  of  the  upstream 
slope . 

c.  Appurtenant  Structures.  The  concrete  and 
stonework  of  the  spillway  are  in  poor  to  fair 
condition.  Pieces  of  the  downstream  end  of 
the  mortared  stone  masonry  east  training  wall 
are  dislodged.  Some  of  the  mortar  of  the 
spillway  sidewalls  is  missing  or  has  cracked. 
At  the  time  of  the  inspection,  water  was 
flowing  over 
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the  flashboards.  The  concrete  facing  of  the 
spillway  is  eroded  away,  and  there  are  local 
areas  of  spalled  concrete.  Evidence  of  slight 
to  moderate  seepage  w as  observed  at  the 
downstream  edge  of  the  apron  where  surface 
concrete  has  been  completely  eroded,  exposing 
underlying  stones.  The  subsided  ground 
surface  adjacent  to  the  west  spillway  sidewall 
has  been  filled  in  with  leaves.  The  down¬ 
stream  channel  is  relatively  clear  except  for 
a  few  overhanging  trees  and  small  tree  trunks 
and  logs  in  the  bottom  of  the  channel. 

The  outlet  structure  is  in  fair  condition. 

The  inlet  is  not  visible.  The  inlet  to  the 
gate  structure  is  a  dry  stone  masonry  wall.  A 
gate  stem  extends  through  a  metal  welded  plat¬ 
form  mounted  on  top  of  the  masonry  walls.  The 
wheel  is  missing  and  the  gate  is  reportedly  3 
feet  by  3  feet.  The  gate  stem  is  reportedly 
operable.  The  gate  was  last  opened  four  years 
ago.  The  Owner  indicated  that  vandals  threw 
rocks  into  the  inlet  and  it  was  necessary  to 
clean  out  the  rocks  to  close  the  gate.  For 
that  reason  the  reservoir  surface  is  now 
regulated  by  removing  flashboards  from  the 
spillway . 

The  outlet  structure  is  in  good  condition. 

The  outlet  from  the  gate  structure  is  an  13- 
inch  diameter  corrugated  metal  pipe  reces  -ed 
into  a  mortared  vertical  stone  wall  which 
blends  into  the  unmortared  downstream  stone 
wall.  There  Is  leakage  from  the  outlet  pipe 
estimated  at  1  gpn.  A  small  deflector  stone¬ 
wall  extends  U.5  feet  downstream  of  the  outlet 
pipe, 

d.  Reservoir  Area.  Moderately  populated  areas  of 
residential  development  are  located  on  ‘lie 
east,  north  and  south  sides  of  the  lake. 

e.  Downstream  Channel.  The  discharge  from  the 
spillway  flows  down  Little  River  before  It 
flows  into  Pikes  Pond.  About  1,000  feet  down¬ 
stream  of  the  dam,  the  Little  River  crosses 
under  a  road  through  three  culverts  with  dia¬ 
meters  of  3  feet,  3  feet  and  P.5  feet. 
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3.2  Evaluation.  The  above  findings  indicate  that  the 
dam  has  several  areas  of  distress  that  require 
attention.  It  Is  evident  that  the  dam  Is  not 
adequately  maintained  and  that  deterioration  will 
continue  unless  action  is  taken.  Recommended 
measures  to  improve  these  conditions  are  included 
in  Section  7. 


LITTLE  NUGGET  LAKE 


l  h 


SECTION  4 


OPERATING  PROCEDURES 


4.1  Procedures .  There  are  no  operating  procedures  at 
Little  Nugget  Lake  Dan. 

4.2  Maintenance  of  Dam.  There  is  no  systematic 
maintenance  program  at  the  dam. 

4.3  Maintenance  of  Operating  Facilities.  The  out¬ 
let  gate  is  closed  and  cannot  be  opened  with  the 
existing  available  mechanism.  Flow  over  the 
spillway  is  controlled  only  to  the  extent  that 
flashboards  are  removed. 

4 . 4  Description  of  Any  Warning  System  in  Effect. 

There  is  no  warning  system  in  effect  at  the  dam. 

4.5  Evaluation.  Little  Nugget  Lake  Dam  is  in  poor 
condition  and  has  been  placed  in  the  "significant" 
hazard  category  because  of  the  possible  danger  to 
life  and  property  downstream.  For  this  reason,  it 
is  important  that  procedures  for  operation, 
maintenance,  and  emergencies  be  implemented  as 
recommended  In  Section  7. 
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SECTIOH  5 


HYDRAULIC/HYDROLOGIC 


5 . 1  Evaluation  of  Features 

a.  Design  Data.  The  Probable  Maximum  Flood 

(PMF)  rate  was  determined  to  be  1,350  cfs  per 
square  mile.  This  calculation  is  based  on 
the  average  drainage  area  slope  of  2,5  per¬ 
cent,  the  pond-pl us-swamp  area  to  drainage 
area  ratio  of  13  percent,  and  the  U.  3.  Army 
Corps  of  Engineers’  guide  curves  for  Maximum 
Probable  P’lood  Peak  Flow  Rates  (dated 
December  1977).  Applying  one-half  the  FMF  to 
the  3-05  square  miles  of  drainage  area 
results  in  a  calculated  peak  flood  of  2,G£C 
cfs  as  the  inflow  test  flood.  By  adjusting 
the  inflow  test  flood  for  surcharge  storage, 
the  maximum  discharge  rate  was  established  as 
1,970  cfs,  with  a  water  surface  at  El  773.1. 

Flow  over  the  crest  of  the  dam  and  the  dike 
is  predicted  to  be  1,06C  cfs,  and  flow 
through  the  spillway  (without  flashbcards) 
and  emergency  spillway  (swale  area  on  main 
dam)  would  be  910  cfs.  The  maximum  head  or. 
the  dam  would  be  1.0  feet,  and  2.9  feet  in 
the  swale  area  with  a  discharge  of  382  cfs 
per  foot  of  width.  Depth  at  critical  flow 
would  be  at  0.6C  feet  with  a  velocity  of  A .  35 
feet  per  second. 

Flow  over  the  crest  of  the  dike  is  predicted 
to  be  666  cfs.  The  maximum  head  on  the  dike 
is  2.2  feet  with  a  discharge  of  8.32  cfs  per 
foot  of  width.  Depth  at  critical  flow  would 
be  at  1.29  feet  with  a  velocity  of  C.-7  fee' 
per  second. 

Hydraulic  analyses  indicate  that  the  spillway 
(without  flashboards)  and  emergency  spill  way 
(the  swale)  can  discharge  an  estimated  3CC 
cfs  when  the  water  surface  is  at  El  771.  t, 
which  is  the  average  elevation  of  the  crest 
of  the  dike.  The  spillways  can  discharge 
only  15  percent  of  the  test  outflow  before 
the  dam  is  overtopped. 


b. 


Experience  Data.  Hydraulic  records  are  not 
available  for  this  dam,  however.  Information 
supplied  by  the  County  indicated  there  was 
evidence  of  overtopping  the  dan  In  1 9 3C  and 
1933.  In  195?  the  embankment  was  overtop: ed 
for  the  full  length. 

c.  Visual  Observations.  Discharge  from  Little 
Nugget  Lake  is  over  the  spillway  located  on 
the  west  end  of  the  main  dam.  The  spillway  Is 
a  20.5-foot  long  broad  crested  weir. 

The  concrete  spillway  is  in  poor  to  fair  con¬ 
dition;  it  is  severely  pitted  and  the  down- 
strean  edge  is  missing.  The  west  end  of  the 
weir  is  0.1  foot  lower  than  the  east  end. 

d.  Overtopping  Potential.  Overtopping  of  the  dam 
by  about  1.0  foot,  overtopping  of  the  swale  by 
about  2.9  feet,  and  overtopping  of  the  dike  by 
about  2.2  feet  is  expected  under  the  outflow 
test  flood  of  1,970  cfs.  In  the  event  of  over¬ 
topping,  complete  failure  of  the  dam  ar.d  dike 
could  occur. 

Failure  of  the  dam  would  produce  a  peak  dis¬ 
charge  of  3,^00  cfs  and  a  flood  wave  6.5  feet 
high,  at  a  point  700  feet  downstream  of  the 
dam,  as  estimated  using  the  Corps  of  Engineers 
criteria . 


SECTION  6 


STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  evaluation  of  the 
structural  stability  of  the  dam  is  based  on  the 
visual  inspection  conducted  on  August  31,  197?. 

Based  on  the  observations  as  discussed  in 
Section  3,  Visual  Inspection,  it  is  recom¬ 
mended  that  a  more  detailed  investigation  be 
initiated  to  evaluate  the  stability  of  the  dam 
and  the  seepage  at  the  downstream  toe. 

b.  Design  and  Construction  Data.  Discussions 
with  the  Owner  and  County  and  State  personnel 
indicate  there  are  no  available  plans,  speci¬ 
fications,  or  computations  on  the  design,  con¬ 
struction,  or  repair  of  the  dam.  Information 
on  the  type,  shear  strength  and  permeability 
of  the  soil  and/or  rock  materials  is  non¬ 
existent  . 

c.  Operating  Records.  There  is  no  evidence  that 
any  type  of  instrumentation  has  ever  existed 
at  Little  Nugget  Lake  Dam.  The  performance  of 
the  spillway  and  dam  under  prior  loading  can 
only  be  inferred  from  physical  evidence  at  the 
site . 

d.  Post-construction  Changes.  The  only  recorded 
changes  after  1924  were  repairs  undertaken  by 
the  Owner  in  19^0  and  1967-1968.  In  19^0  the 
spillway  crest  was  lowered  2  feet,  the  apron 
partly  paved  with  concrete;  and  a  core  wall 
was  placed.  In  1967  changes  included  placing 
concrete  on  the  spillway  crest  and  filling  a 
large  hole  on  the  downstream  end  of  the  crest; 
removing  the  center  spillway  pier,  and  placing 
a  10-foot  long  concrete  cutoff  wall.  In  I960 
changes  included  replacing  the  missing 
downstream  end  of  the  east  spillway  abutment 
wall,  raising  the  main  dam  to  the  same 
elevation  as  the  top  of  the  stone  abutment 
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walls  at  the  spillway,  replacing  missing 
stones  on  the  upstream  and  the  downstream  dam 
face;  and  replacing  the  gate  in  the  outlet 
structure. 

Seismic  Stability.  The  dam  is  located  in 
Seismic  Zone  No.  2  and  in  accordance  with 
Phase  I  "Recommended  Guidelines"  does  not 
warrant  seismic  analyses. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 


7 .1  Dam  Assessment 


a.  Condition.  Built  prior  to  1924,  Little 

Nugget  Lake  Dam  was  neither  designed  nor  con¬ 
structed  according  to  current  approved  state- 
of-the-art  procedures.  Based  upon  the  visual 
Inspection,  the  limited  engineering  data,  and 
no  evidence  of  operation  or  maintenance  pro¬ 
cedures,  it  Is  determined  that  various  defi¬ 
ciencies  must  be  corrected  to  assure  the 
continued  performance  of  this  dam.  Generally, 
the  dam  is  considered  to  be  in  poor  condition. 
The  principal  areas  of  concern  are:  seepage 
at  the  toe  of  the  dam;  outward  bulging  of  the 
vertical  downstream  stone  wall;  deep  voids 
extending  into  dam  through  open  Joints  between 
downstream  wall  stones;  an  inoperable  slide 
gate;  spalling  and  missing  concrete  on  the 
weir;  lack  of  adequate  riprap  protection  on 
the  upstream  face  of  the  dam  and  the  dike; 
erosion  caused  by  surface  runoff  at  the  knoll 
left  of  the  spillway  on  the  downstream  slope; 
vegetation  on  the  upstream  slopes  of  the  dam 
and  thick  vegetation  Immediately  downstream  of 
the  dam;  and  lack  of  competent  fill  behind  the 
west  training  wall  of  the  spillway. 

Hydraulic  analyses  Indicate  that  the  existing 
spillway  (without  flashboards)  and  emergency 
spillway  can  discharge  a  flow  of  3C0  cfs  when 
the  water  level  in  the  lake  is  at  El  771.5, 
which  is  the  average  elevation  of  the  dike. 

The  spillway  may  be  Inadequate  since  it  can 
discharge  only  15  percent  of  the  test  flood 
before  the  dam  Is  overtopped.  An  outflow 
test  flood  of  1  ,970  cfs  will  overtop  the  dike 
by  2.2  feet,  the  main  dam  by  l.C  foot,  and 
2.9  feet  at  the  swale . 

The  limited  infor nation  available  Indicates 
that  in  1930,  1933  and  1955  water  overtopped 
the  dam. 
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b.  Adequacy  of  Information.  The  lack  of  in-depth 
engineering  data  did  not  allow  for  a  definitive 
review.  Therefore  the  adequacy  of  this  dan  and 
west  dike  could  not  be  assessed  from  the 
standpoint  of  reviewing  design  and  construc¬ 
tion  data,  but  is  based  primarily  on  visual 
inspection,  past  performance  history  and 
engineering  judgment. 

c.  Urgency .  The  recommendations  and  remedial 
measures  outlined  below  should  be  implemented 
by  the  Owner  within  one  year  after  receipt  of 
this  Phase  I  Inspection  Report. 

d.  Need  for  Additional  Investigation.  Additional 
investigations  to  further  assess  the  adequacy 
of  the  dam  and  spillway  are  outlined  below  In 
Section  7.2,  Recommendations . 

7.2  Recommendations .  In  view  of  the  concerns  over  the 
continued  performance  of  the  dam,  dike  and  spill¬ 
way,  it  is  recommended  that  the  Owner  employ  a 
qualified  consultant  to: 

a.  evaluate  the  stability  of  the  dam 

b.  conduct  a  more  detailed  hydrologic  and 
hydraulic  Investigation  of  the  site  to  design 
an  adequate  spillway 

c.  evaluate  the  seepage  at  the  downstream  tee  of 
the  dam. 

The  recommendations  on  repairs  and  maintenance 
procedures  are  outlined  below  under  Section  7.3, 
Remedial  Measures. 


7 . 3  Remedial  Measures 


a.  Operating  and  Maintenance  Procedures.  The  dam 
and  spillway  are  not  adequately  maintained. 

It  is  recommended  that  the  Owner  accomplish 
the  following: 

(1)  repair  the  gate  mechanism  to  make  4  he 
slide  gate  operable, 

(2)  repair  and  replace  where  missing,  the  con¬ 
crete  on  the  weir  and  replace  the  missing 
end  of  the  east  training  wall 
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(3)  add  riprap  on  the  upstream  face  of  the 
dam  and  west  dike, 

(4)  remove  all  trees  and  brush  from  the  up¬ 
stream  face  and  crest  of  the  dam  ar.d  the 

dike, 

(5)  remove  all  trees  and  brush  downstream  of 
the  dam, 

(6)  institute  a  definite  plan  for  surveil¬ 
lance  and  a  warning  system  during  periods 
of  unusual]y  heavy  rains  and/or  runoff'. 
The  warning  system  should  be  coordinated 
with  one  at  the  upstream  reservoirs  in 
the  watershed,  because  flooding  or 
failure  of  the  upper  dams  will  have  a 
severe  effect  on  Little  Nugget  Lake, 

(7)  implement  a  systematic  program  of  main¬ 
tenance  inspections.  As  a  minimum,  the 
inspection  program  should  consist  of  a 
monthly  inspection  of  the  dam  and  appur¬ 
tenances  and  be  supplemented  by  addition¬ 
al  inspections  during  and  after  severe 
storms.  All  repairs  and  maintenance 
should  be  undertaken  in  compliance  with 
all  applicable  State  regulations. 

(8)  technical  inspection  of  this  dam  should 
be  continued  on  an  annual  frequency, 

(9)  remove  miscellaneous  fill  of  leaves,  etc. 
outside  the  west  training  wall  of  the 
spillway  and  replace  with  compacted  soil, 
covered  by  loam,  and  then  seeded. 

(10)  clear  all  debris  from  the  spillway  and 
downstream  channel. 

7.iJ  Alternatives .  An  alternative  to  implementing  the 
recommendations  and  remedial  measures  listed  above 
would  be  to  drain  the  pond  and  breach  or  remove 
the  dam.  This  could  be  an  undesireable  alterna¬ 
tive,  causing  the  lowering  of  the  groundwater 
around  the  lake  resulting  in  a  deleterious  effect 
on  the  local  water  wells. 
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Figure  B-l,  Plan  of  Dam,  Spillway  and  Sections  B-l 

Figure  B-2,  Plan  of  Dike  and  Section  B-2 

Previous  Inspections  (Partial  Listing)  B-3 

Inspection  Report  by  Massachusetts  Department 
of  Public  Works,  February  1972  B-5 

Inspection  Report  by  Massachusetts  Department 
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Letter  Report  by  Massachusetts  Department  of 
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PREVIOUS  INSPECTIONS  (PARTIAL  LISTING) 

COPY  OF  INSPECTION  CARO  ON  FILE  AT  THE  MASSACHUSETTS 
DEPARTMENT  OF  PUBLIC  WORKS,  DISTRICT  OFFICE,  WORCESTER. 


_rAjs/V<r  7JTO  -  -I.//-*/ 7  t  - 


.* .  INSPECTION"  REPORT  <6  DATA  FOR  DAMS 

Owner “To.wvi  _ 

/—  Hie  Address:  ^Soa rA  orf  Sc)ec,Tr>tcr) 

V7  Function  of  Dan:  /C  &  :  /  ,-.uv' 


Don  Wo._  S’4  z.£-r _ 

Tovm:  '/T.-/^s'  _ 

_  Stream A'/yer 
m  Pond  'J-iltlt.  //uqq£T  L 

Date: 

I  By:_  7  I 

CONDITION  RATING 


Tocation  &  Access: _p, sj£/9*Zeljsi£i/J,  Ort  /tec cSS  CONDITION  RATING 

I  &}.  o(C  //oyihsfJe  -  .',r  Mill  VJS.r*  Q  Structural 

jJ/i./rr'  tTsGS  Quad.^c/crs^r-  ^aXCJ/Z^o "/a^Long.jj; °f7oz"_  Hydraulic. 'A 

Draln.Ar.  :t0£,  Sq.Ml.j  Ponds:, _ ac.;Res.©iam: _ ..General:  ^><r>s2_7>  ■ 

^^^^Character  of  C7A#:—  . . . .  ..  _ _ PRIORITY:  sfj^.,;rr 

^  '  Estimated_  ,  .  ~ 

Discharge^'  _ 

Capaoity _ __ _ _ _ _  _  _ _  _ 

tfeneral  Description  of  Dam  and  Discharge  ControlT_  „  ^  __ 

"  .'A  A  £  V  I U /)LIs£?2)  LDOtfJ/s  '•  // ,>t J  /,'/  "A-  Jy-,.  SJS~ 

u  fisrAC//yH,  £T/-/- ■rAr/A  G/ir/A  oflA&rtT/}  a  i_  a  ^ 

S'  Y&/1AL6  d/JTS.  r*f?r>>*  .  /  *  "  A,  _ 

~~-4-“X  /a'  fL/15,; /.3,‘y  us,  '  _ 


Sketch  (Not  to  Scale): 


fl-rf  CAzVV  Lf/Jbf  {/',  r  sJ 


V 


n'~Mr7L,^L 


L. >fr/4-V~CTy-:  i -  r-  >  - r! , T 


/^/£L£T? 


\  ;  i»"/)c'.xrr 

Remarks  and  Recommendations : 


■f/>rLLU//?'1 


i.  .  v 

/V  «<•  A.-  /s  , 


4/2  K/£. 


Z/is/yiL 


J?,A 


Comment 


Dam  No.  3~,l/-Sh '~2  <y 


INSPECTION  REPORT  -  DAKS  AilD  RESERVOIRS 


1.  Location;  'CXty/Tovin  Chy  ri 
Name  of  Dam  I.-~  1  f  V  r 


2.  Owner/s»  per*  Assessors  _____ 

Reg.  of  Deeds 

1.  Town  cf  Charlton _ 

Name  St.  &  No. 


___ _____ __  Dam  No.  1 ^1 L 

G.I  .  Tu 

_  Inspected  by 

Date  of  Inspection  _ 

_  Prev.  Inspection  p-lfi-Qp _ 

_  Pers,  Contact  _ _ 

_ Charlton  Kss^.  01^07 _ 

C ity/lown  State  XeT^  No, 


St.  &  No. 


Ci ty/Town State Tel,  No. 


St.  S.  No. 


Ci ty/Town  State  Tel.  No. 


3.  Caretaker  (If  any)  e.g.  superintendent,  plant  manager,  appointed 
by  absentee  owner,  appointed  by  multi  owners. 


Name  t  Board  of  Selectmen 
i  Charlton 

4.  No.  of  Pictures  taken  _ 


St.  S  Ho.*  Tow  Kail  Charlton 
State  *  Kass .  Tel. No.* 


5.  Degree  of  Hazard*  (if  dam  should  fail  completely)* 


1.  Minor  _ 
3.  Severe 


2.  Moderate _ 

4.  Disastrous 


*  This  rating  may  change  as  land  use  changes  (future  development) 


6.  Outlet  Control*  Automatic 
Operative 


Manual 


Comments*  Veter  level  controlled  by  fleshboards  at  spillway . 


7.  Upstieam  Face  of  Dam*  Condition* 

1.  Good 


3.  Major  Repairs 


2.  Minor  Repairs  X 
4.  Urgent  Repairs  _ 


.nmComments  *  Try  s  tens  face  (let.  riert  ting  bfc'f'we't  n  +  lifi  .Kpill//ciy 
Ctr.d  I  he  (jalc 


2 


du;  no. 


B,  Downstream  Face  of  Dams 

Condition*  1.  Good  X.  2.  Minor  Repairs  . 

3.  Major  Repairs  _  4.  Urgent  Repairs 

Comments * 

9,  Emergency  Spillway*  1'cr.e '•  ^ 

Condition*  1.  Good  _  2.  Minor  Repairs  . 

3.  Major  Repairs  _  4.  Urgent  Repairs 

Comments*  26"  c.r£v.dovn  gate 


10.  Water  level  at  time  of  Inspection:  6"st  rpif ^Krybove  X  below 

top  of  dam _ _ principal  spillway  X 

Other _ 

11.  Summary  of  Deficiencies  Noted: 

Growth  (Trees  and  Brush)  on  Embankment  r.cne 


Animal  Burrows  shouts  (2)  1  et  gate  1  c.t  rp:]]v:f-y 

Damage  to  slopes  or  top  of  dam  fry  ftcr.e  (  uprirt.r) 


Cracked  or  Damaged  Masonry  Mirer  crncirr.g  at  splllvay 


Evidence  of  Seepage 
Evidence  of  Piping 


none 


yes  ft  Jr/  vtTd  //Iff  3, 


Erosion  Minor  erosion  dcvnstrearc  face 
none 


Leaks 


Trash  and/or  debis  impeding  flew  s^~  E.plllvoy  outlet 
Clogged  or  blocked  spillway  none 


Other  ~S C-  jr (c*  o i t- n  0) 


-3-  DAU  MO. 

12.  Remarks  &  Recommendations t  (Fully  Explain) 

Debris  should  be  removed  from  spillway  outlet. 

iin^lr\olv;5  *\ 


M  /.?cW 

to  the  vertical  face  of  the  upstream  dry  wall. 


two  vetohouto  andy 


*  There  is  some  evidence  of  piping  and  a  later  inspection  will  be  made, 


! 


* 


13.  Overall  Conditions 

1.  Safe  _ _ X _ 

2.  Minor  repairs  needed  v.Citr(»r.r  1;  ce  &  washouts 

3.  Conditionally  safe  -  major  repairs  needed  no 

4.  Unsafe  r  o  _ 

5.  Reservoir  impoundment  no  longer  exists  (explain) 
Recommend  removal  from  inspection  list 


1 


DESCRIPTION  OF  DAM 


DISTRICT  nr 

Submitted  by  George  D .  Prodeur  Dam  No.  ^-lH-^-gU _ _ 

Date  Sept .  V.  1971 _  Wty/Town  Charltcr. _ 

Na  me  of  Dam  Little  ’aigget  Iske 

1,  Location:  Topo  Sheet  No.  _ 21  A _ _ _ 

Provide  8-J- "  x  11"  in  clear  copy  of  topo  map  with  location  of 
Dam  clearly  indicated. 


2. 

Year  builti 

Year/s  of 

subsequent  reoairs 

3. 

Purpose  of  Dami 

Water  SuoolY 

Recreational 

X 

Irrigation 

Other 

4. 

Drainage  Areas 

3.C6 

so.  ml. 

acres 

5. 

Normal  Ponding 

Area:  12 

acres:  Ave.  depth 

Impoundment  s 

gals. ; 

acre  ft. 

6.  No.  and  type  of  dwellings  located  adjacent  to  pond  or  reservoir 

_ 20 _  i.e.  summer  homes,  etc.  _ _ 

7.  Dimensions  of  Dami  Length  _____________  Max.  Height  _ 

Slopesi  Upstream  Face  Vert  •'  rr  1 _ 

Downstream  Face  W  rl  ■;  r~  i- _ 

Vlidth  across  top  2C  1 _ 

8.  Classification  of  Dam  by  Materials 

Earth  1C  Cone.  Masonry  Spll  lv/f'V  Stone  Masonry  X _ 

Timber  _  Rockfill  _ Other  _ _ 

9.  A.  Description  of  present  land  usage  downstream  of  dam* 

_ %  rural;  ^  urban, 

B.  Is  there  a  storage  area  or  flood  plain  downstream  of  dam  which 
could  accomodate  the  impoundment  in  the  event  of  a  complete 
dam  failure?  yes  X _  , 


H-10  I 

1 

1 


DAM  HO. 


10,  Risk  to  life  and  property  in  event  of  complete  failure. 

No,  of  people  1 5 _ • 

No*  of  homes  _ ^ _ • 

No,  of  Businesses  _ none _ . 

No,  of  industries  _ none _ .  Type  _ 

No,  of  utilities  none _ .  Type  _ 

Railroads  _ none _ , 


Other  dams 
Other  Kottl 


iside  Turnpike  &  Massachusetts 


Turnpike 


11,  Attach  Sketch  of  dam  to  this  form  showing  section  and  plan 
on  &£-"  x  11"  sheet. 


12.  How  to  Locates 


0.35  miles  Northwesterly  on  access  road  off 


Northside  Turnpike  (opposite  I'illvard  Read) 


B-ll 


'j/rr.-A'TZt  S 

<r^  h  »./ /  t^v/ <•  /  *\/  r-y 

$ }  •  / 1 +~*  ~y  r  *  ^  -» /  •vh/^^v’  /^  /vv  /  y/f'*/  -t*** 


/l/M\  7/7-Sp 


Board  of  Selectmen 
Town  Hall 

Charlton,  Massachusetts 


September  12,  1973 


KSi  Inspect!  ou-Dajw*3-1  U-5U-2U 
Charlton 

Little  Hugget  lake  Dan 


Qentl 


i 


An  engineer  fra*  the  Hassachueetts  Department  of  Publie  Works 
has  inspected  the  above  dan,  owned  by  the  Town  of  Charlton. 

The  inspection  was  made  in  accordance  with  Chapter  253  of  the  Mass¬ 
achusetts  General  Laws,  as?  amended  by  Chapter  5 95  of  the  Acta  of  197D. 

The  results  of  the  inspection  indicate  that  this  dan  is  3afs;  how¬ 
ever,  the  following  conditions  were  noted  that  enquire  attention. 

1.  Two  settlement  or  sinkholes,  located  at  the  gate  and  at  the 
spillway,  should  be  investigated  and  corrected  and  repaired  ae 

needed. 


2.  Tao  upstream  face  of  the  dry  stone  wall  between  the  spillway 
and  the  gate  is  deteriorated  and  ndeds  rebuilding. 

3.  Remove  the  accumulation  of  debris  from  the  spillway. 

We  call  these  conditions  to  your  attention  now,  before  they  become 
serious  or  more  expensive  to  correct. 

Very  truly  yours. 


LFU/afscc 

cei  S.  C.  Warusila  Acting  EH2i?3 
Dome  and  Reservoir  Engr.  Diat#3 


^  0  ^ — 

WILLIAM  E.  DOTAHUB,  ?.E. 

Acting  Deputy  Chief  Engineer 


APPENDIX  C 


PHOTOGRAPHS 


LITTLE  NUGGET  LAKI- 


NO.  3  VIEW  OF  DOWNSTREAM  WALL  OF  DAM 


NO.  4  VIEW  OF  DIKE 


APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC 
COMPUTATIONS 


LITTLE  NUGGET  LAKE 


METCALF  ft  EDDY  CNaiNCCRt 


Protect  Aiaf  Revie-uj  0f  h)o«FeJ.Da.~s  Acct  N0  __ 

SuBiect  'MO'SCdsizA  Miflfr  Comctd  By 

0etail  LIT  Tie  NU66CT  LAKE  PAA*  CVd  0y  _ 


6o3( 

Mlrl> 


Date  10/Zna. 
Date  il  '1*111 


Tesf  F/go<^  ,  lo o J -fo^  £  SAo^^g  1 qwm 

/  —  T’oixl  Dr’xrsia.^*  Are**.  ~  B.Oii  *** 

2-  Arto.:  o.oifc.oi  to. or  -  0.09  «< 

SujCLTMpCrt  Art*-  •  S''6  f  =  g-3f  “ 

fo-fo-t  Ar'Ca.  Hs*d(i)  (JwaHtpfr)  '.  <5.3?  - 


Q.^9 
3  - 


/3  7, 


^  “  a~^°oO  -  3‘oV'  5^  /W  SYft^  r  g.S-% 

Ei.ion r -2«*  _  2,o74  J 

'r2<vsf4 

c.«f  e  .Cm* -*t  c*\  pto-L.  rio^  p*xa~.  £  cAo^-t.  ?j'a5-s. 

>3  0U?<jtS  +L»*  Pe*.U  F(o+~  uj*  s  est1  4-o  6*  Settee*  Po/f--» 
o,J  "F)*.t-  o^4  CoasU!  ’\ )  /3TO  c,,f  *•/**' ' 

Ao  /aw  d  a.<*~  PjZ/^6k-  o*'  *  ^  M  P  P" 

6 

r-  7esf  F/ooJ  /^fr70oo  =  kQsro)  %  or  ~-  Zobo  c{T 
(a  -  Pond  5Fo^<x a.C. 

Thjt_  po*d  a^e*.  /*  O.o^  Sm  rn  i,  oJ-  Z.U.V. 

Based  o m  <a  ComA  o>^e«.  5-ho^<x.*e  ^c»^e«r<r 

fi-A  /2,d  <XC.-fe.tJ-  jO&n  foa+'f  <«crt*r<. 

Although  ’  S-f-ondAt r  /-fooi  *  <*jt((  f"Cre*fe  **»du 
dep-fk,  ike  t/af/djion  is  n o4  S/a+vf’<cerrt  fbf 
fP'Z  sfudy 

7-  SAov-o.^  r<jw* cA <  a vi.  j  bcxJedL  ~  Q>^J - ^  7 

5**4  =  J’^O^Clje  V<5/-  ’*  P.^.1  <J^OO<  r  A©  Cy,^ 

’*•  A«AKf  ®A  "  C^f  ^  r^jL  <  i*  A-t-c  5£ra'K_<r  a/tC-a 

5(~  kfcu)  7/2£)  f-Hfr)  =  0.<3S  5-  e-.it-r  n  , 

^  c  S i-o net. »  Defik-i*  Zzc.^  ^p'1  ■  ^  C<^  f 0 o >  f~  1  “ 

^  '  5AoY"a*l<  ^  vrt  c  Ar  O  ir.  f  '■  (  *.)  [)  ?  Q  <®  Po<*cl  ^/-  7  6  <f 

<— ' - ^ - 

I  -2ot>o  -  2/7  s'  =  2obO-  f  7'4  D 


r-  -»  J  --**  * 


-1 


METCALF  &  EDDY,  engineers 


Project  hi  ItA  t  Ow  t  f  >■ )  c  f  .  L  '  v-  7  ,  u'  S  Ac< !  No  ~~  ^  ^ 

bJr>  yCC  r/o  .  »M<*  .  A  fra 


Subject  . 

D(,t,„  LITTLE  AJQ6GET  LAKE  Qfi/u 


Comptd  Hy 
CK  0  Py 


-  Poge  _ 

Djte 

fi*  nl  N  ' 

7/2  tHs 

M  L  U 

_  Dote 

1  0  /ta  /7» 

__  Da  r*\  ID t TcUoLA-Cj-r  R<X.-E<tr\*^  $ 

"A~B v'o+.dL  CresfadL  Sp<\(oucu«  -  Qr.  =  CLH'‘T 

"  '  ■  *  1  ■ .  J  -  *  ( I  b  4.  I  o  cu") 

C  c  “3^-7  —  j  /  V  W 

H  -  Plr^jS  tca_(  lA/a.4^  H€^J  on  C  f?£  ST  (  tac-f  /:<  ^<ArA  ) 

In  ~  Wins  Heiakf  L.  s-  M e ^ c£  Ocr  i  l~Q 
A^r  ?u  tv  p~f  t  o  vt-s 

For  Flood:  cr  Fiialc  Flow  s  ^  ALL  G  •■F  >  <  0>  ■  0 ,4-  / 

L-  <?0%  4.' 


.'.  <?,*1.IZLH 


V-.. 


f  y  %  > 

Bm  Flow  eve*,' d'srr^  cC  Pahi  -  ^-3.4-7 3~  |_  ^ ^  (H ’)  n*>  Ti-:- 

~  JDl  S«"  tv  / 77  ^  T  Uj  icl  l  k 
PC  f  <  J  ,  , 

H  ^  ^  as  o_(o0up  ^  u  =  [,  4  H 

_ A*  Sunvfj-lten^X 

F’oy'  FloocSi  oueA  ciavuc  c/f 

fy/=  ^  A  Cr  A>  y-  y/  /w  /  4fta«  (£)  dhou  ej 

^Pp/cj+O  Ct/^H  •  <*  rippif  Ujkx-A/ 
l&UCl  S  <3.|T(?  /’OL^Ct^j  COWiT. 

EtfeF  ;  Cl  \  O -V*  H  £  I  *"  /'  C 


/  # 


METCALF  &  EDDY,  engineers 


Pr0iect  Mai--  fcevteio  of  AJqya  Fed.  Oams  Acct  No  &>  o  36 _ p.ige  —3  _ „< 

Subiect  Worcester  MfiSS,  Compld  By  &  -  0Jte  -  LillJjA. 

Deta„  I'-ttlc  /Jucoet  Lake;  Da*  Ck d  bv  £UJU _ o.„r  _.  ll/Wli- 


Ro.4-<C\^ 


—  Coi*A~. 


C  -  Pguir  CLtre*s  ■  O' f  d<£eUas<qe 

/-  Sprit** Ktj  :  CPs  -  'i  'T-('Zo-s')  H 1  r  6^-/  (pBhibto 

2“  ^]p*  ft  <*teuu  (StuoJ-t  ^  •  (4^-jC  2.'^ST  ^20  _)  H 

J  7  'Crest  Q  i~l.  Ho,i±: 

3-  IV^-f  DiUCvesi  *.  Crest  6>^I.^i.t± 

4*  AU/u  Da^Crest :  £U  -  Cr<t^(.7’7in± 


D-  D<sc-Ucl^^z  vs  Po xct  £teu. 


Pova4. 

fflgt/. 

-#- 

7s 

o 

|A 

Q*» 

CU 

Total  DdcUft 

77o 

Co  4- 

— 

— 

6>t 

77  f 

Itl 

* 

— 

— 

t  tr 

771- 

337 

67 

72. 

— 

47/ 

772  ' 

4f<t 

/  /  3 

ZO± 

— 

73  0 

773 

5?7 

ICC 

77r 

63  | 

/  f  1C 

773.  r 

£>(  1 

T77 

27^  ! 

IC?&2> 

77H 

7/S 

r&t  i 

i 

338o 

X  Assv^e  l  ft  {  UsC\  bonrol  5  failed. 
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